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A study of the Hyphomycetes of the Hennops River near 
Pretoria was made to increase our knowledge of South African 
freshwater Hyphomycetes. This led to the identification of 
thirty-six species from seventeen genera. Thirteen of these are 
new records for South Africa and twelve are new records for 
the African continent. Spores of three yet undescribed species 
have been found . Some ecological and distributional aspects 
are discussed. 
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'n Studie van die Hyphomycetes van die Hennopsrivier by 
Irene is onderneem ten einde ons kennis van Suid-Afrikaanse 
varswaterhifomisete uit te brei. Dit het gelei tot die identifise-
ring van ses-en-dertig spesies, behorende tot sewentien 
genusse, waarvan dertien nuwe rekords vir Suid-Afrika en 
twaalf nuwe rekords vir die Afrika-kontinent verteenwoordig. 
Die moontlikheid bestaan dat drie van hierdie spoortipes 
onbeskryfde spesies verteenwoordig . Ekologiese en 
verspreidingsaspekte van hierdie groep fungusse word kortl iks 
bespreek. 
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Introduction 
Following the work of Ferreira et al. (1981) another inten-
sive study of the aquatic hyphomycete occurrence in another 
river (Hennops) in the Pretoria area near Irene has been 
made. The number of interesting fungi obtained proves fair-
ly conclusively that these running water habitats in South 
Africa have been and undoubtedly should continue to be 
a productive source of the Hyphomycetes. 
Materials and Methods 
Samples were taken from the Hennops River in the Irene 
area, south of Pretoria. Here the river is banked with vegeta-
tion consisting predominantly of Celtis africana N.L. 
Burm., Fraxinus sp., Morus alba L. , Populus spp., Rhus 
Iancia L.f., Salix babylonica L. and Ulmus spp. 
Collections were made in a fast flowing section of the 
river where the water is free of obvious effluents. Four slides 
from two mixed foam samples taken weekly were prepared 
according to the procedure described by Ferreira et a/. 
(1981). Submerged leaf material was collected, rinsed with 
distilled water and the veins and petioles were stripped of 
leaf tissue and placed in petri dishes. These were filled with 
distilled water and aerated with compressed air through 
pasteur pipettes. After 24- 28 h. hyphomycete growth was 
examined microscopically on the substrate material. Coni-
dia were collected from the bottom of the petri dish and 
examined by the slide preparation techniques described. 
Results 
After detailed microscopical study 36 species belonging to 
17 genera were identified (Table 1). Drawings and micro-
graphs are presented in Figures 1 - 7. The occurrence of the 
various species during the study period as well as pertinent 
climatological data (temperature and rainfall) are given in 
Table I. The new records are presented in Table 2. 
Discussion 
The results of studies conducted to determine a seasonal 
occurrence for the various aquatic hyphomycete species have 
been for the most part inconsistent except that they show 
a general trend to periods of maximal and minimal activity 
of the group as a whole. Our results are significant in sup-
port of the occurrence of these trends but bring forth the 
fact that activity of the individual species is more intricate-
ly related to other factors in the environment. 
Willoughby and Archer ( 1973) found that the largest 
number of conidia and greatest species diversity occur dur-
ing the 'wet periods' in the year. Our results support this 
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Table 1 Occurrence of aquatic Hyphomycetes from February to August 1981 in the Hennops River as affected 
by rainfall and water temperature 
Specie 
Alatospora acuminata Ingold 
Alatospora constricta Dyko 
Anguillospora crassa Ingold 
Anguillospora longissima (Sacc. & Syd.) Ingold 
Articulospora tetracladia Ingold 
Dactylella aquatica (Ingold) Ranzoni 
Dactylella submersa (Ingold) Nilsson 
Flagellospora curvula Ingold 
Flagellospora fusarioides Iqbal 
Flagellospora penicillioides Ingold 
Geniculospora inflata (Ingold) S. Nilsson 
ex Marvanova & Nilsson 
Heliscus lugdunensis Sacc. & Therry 
Jaculispora submersa Hudson & Ingold 
Lateriramulosa uni-inflata Matsushima 
Lemonniera alabamensis Sinclair & 
Morgan-Jones 
Lemonniera centrosphaera Marvanova 
Lemonniera cornuta Ranzoni 
Lemonniera pseudojloscula Dyko 
Lemonniera terrestris Tubaki 
Lunulospora curvula Ingold 
Lunulospora cymbiformis Miura 
Mycocentrospora aquatica (Iqbal) Iqbal 
Mycocentrospora filiformis (Greathead) Iqbal 
Pseudoanguillospora prolifera Iqbal 
Tetracladium apiense Sinclair & Eicker 
Tetracladium marchalianum De Wild 
Tetracladium setigerum (Grove) Ingold 
Tricellula aquatica Webster 
Tricladium angulatum Ingold 
Tricladium anomalum Ingold 
Tricladium castaneicola Sutton 
Tricladium caudatum Kuzuha 
Tricladium gracile Ingold 
Tricladium splendens Ingold 
Triscelophorus acuminatus Nawawi 
Triscelophorus monosporus Ingold 
Unnamed spore type No. I 
Unnamed spore type No. 2 
Unnamed spore type No. 3 
Total number of species 
Rainfall (mm) 
Water temperature (0 C) 
Feb. March 
* 
•• ** 
** 
•• 
** 
•• *** 
* 
* 
** 
•• ** 
* 
••• *** 
* 
• 
* 
* 
* ** 
* 
* 
14 31 
64,5 67,8 
16,8 16,2 
April May June July August 
** 
** * ** 
** * ** 
** ** ** *** 
* 
*** 
* 
••• 
*** *** ** 
*** 
** 
** 
** * 
** * 
** 
••• ••• • •• ** ** 
* ** •• *** ** 
** ** ** 
** ** *** ** 
** ** 
* 
18 29 12 II 18 
26,5 0 8,5 0 9,6 
14,9 11,0 8,1 8,7 14,0 
Explanation of symbols: *Only some conidia were encountered during the study period (1-10 conidia/ 0,1 cm3 foam sample)** The same species was 
obtained in each sample but not in large numbers (10-30 conidia/ 0,1 cm3 foam sample)*** The same species was obtained in each sample in large 
numbers (30 + conidia/ 0, I cm3 foam sample) 
as well as indicate that a certain lag effect occurs on species 
diversity. In May when the rainfall had dropped to zero 
from a previously high level (26,5 mm) in March, the species 
diversity was still extremely high (total number of species 
29) and only dropped significantly (to 12) in the following 
month. 
Water temperature affects the occurrence of some aquatic 
hyphomycetes but only at temperature extremes i.e. near 
to freezing and above 30°C (Webster et al. 1976). Within 
most stream temperature ranges it affects the various species 
differentially. Miiller-Haekel & Marvanova (1979) found 
that Alatospora acuminata best tolerated the low 
temperatures of the subarctic streams studied, occurring at 
temperatures between 0,4 and 0,1 °C. In our study, A. 
acuminata occurred in April, May and June when water 
temperatures were 14,9, 11,0 and 8, I oc respectively, in-
dicating that either water temperature is of little significance 
or that A. acuminata has a particularly broad range. An 
in vitro temperature optimum for Lunulospora curvula has 
been determined at l0°C (Webster eta/. 1976) and this is 
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Figure 1 A. Mycocentrospora filijormis; B. Anguillospora longissima; 
C. Pseudoanguillospora prolijera; D. Flagellospora penicillioides; 
E. Flagellospora curvu/a; F. Articulospora tetracladia. 
supported by observations in nature. Where the water 
temperature was low ( < 10°C), as in the winter in the River 
Creedy in England, the fungus was absent from specimens 
collected (Iqbal & Webster 1973a). In other studies (Sinclair 
1979; Ferreira et at. 1981) where the water temperature never 
dropped below 5°C, L. curvula was found all the year round 
and in our findings in the Hennops River, L. curvula was 
found only during March, April and May with water 
temperatures of 16,2°C, 14,9°C and 11,0°C respectively. 
Although the water temperature in the Hennops River never 
dropped below 8,1 °C, L. curvula was not found all the year 
round. Thus temperature can exclude a species but is not 
the only factor determining its occurrence. The amount of 
available substrate in the stream definitely plays a role in 
aquatic hyphomycete occurrence. Iqbal & Webster (1973b) 
state that maximum leaf deposition correlated with the 
highest spore concentrations. Miiller-Haeckel & Marvanova 
(1979) also indicate a similar relationship with the availabili-
ty of submerged leaves and leaf litter. Our findings sup-
port this in that the largest number of conidia and greatest 
species diversity were observed during March, May and 
August, directly after the periods when substrate was most 
abundant in the stream. The exclusivity of this conclusion 
must be treated with reserve owing to the findings of Iqbal 
& Webster (1977) where in some moorland streams where 
there is an absence of periodic seasonal addition of 
deciduous leaf litter typical of the tree-surrounded streams, 
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Figure 2 A. Anguillospora crassa; B. Mycocentrospora aquatica; 
C. Lateriramulosa uni-inflata; D. He/iseus lugdunensis; E. Dacty/el/a 
aquatica; F. Geniulaspora inflata; G. Jacu/ispora submersa; H. Lemon-
niera a/abamensis; I. Alatospora constricta; J . Alatospora acuminata. 
a marked periodicity in maximal spore concentration was 
detected . 
Gonczol (1975) proposed that the occurrence of various 
species in a respective habitat is determined more by the 
stream bank vegetation. Iqbal & Webster (1973) differen-
tiate early and late colonizers and correlate this with fungi 
found on leaves that disappear quickly from the stream, 
i.e. those with delicate structures like Alnus spp., and fungi 
found on leaves that remain for long periods, for instance 
oak leaves, thus effecting a periodicity. When comparing 
the results of two rivers, the Apies (Ferreira et at. 1981) and 
the Hennops, which are closely related in terms of geogra-
phic location and general climatic conditions, one sees a 
tremendous variation in periodicity of the fungi occurring. 
Of the thirty-six species found in the Hennops River, fif-
teen were found in the A pies River during the course of that 
study. Only six species, namely Anguillospora longissima, 
Flagellospora penicillioides, Lemonniera pseudofloscula, 
Tetracladium marchalianum, Tricladium gracile and 
Tricladium splendens occurred with similar frequencies . 
There appears to be a significant difference in the stream 
bank vegetation of the two rivers' sampling sites; this is 
perhaps the reason for the difference. Ingold (1943) stated 
that there did not seem to be any special preference of in-
dividual species for particular kinds of leaves. Sinclair (1979) 
did in vitro tests as well as leaf bait studies to determine 
a preference but the studies showed none. In the light of 
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Figure 3 A. Lemonniera cornuta; B. Lemonniera pseudojloscu/a; 
C. Lemonniera centrosphaera; D. Lemonniera terrestris. 
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Figure 4 A. Tricladium sp/endens; B. Tricellu/a aquatica; C. Tetracladium 
apiense; D. Trisce/ophorus acuminatus; E. Trisce/ophorus monosporus. 
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Figure 5 A. Tricladium gracile; B. Tricladium angulatum; C. Tricladium 
castaneicola. 
other studies in the interim (Willoughby & Minshall 1975; 
Gonczol 197 5; Iqbal & Webster 1977), more accurate o bser-
vations and more sensitive experiments may be necessary 
to elucidate a true substrate preference, should there be one 
that would thereby also influence the species seasonal oc-
currence and variation between habitats. Other influencing 
factors have been proposed, such as stream chemicals 
(Willoughby & Archer 1973), photoperiod, light condition 
and the occurrence of antagonistic organisms (Miiller-
Haeckel & Marvanova 1979), although to date there has 
been no conclusive evidence. 
There are problems inherent in this sort of study that must 
always be taken into consideration. Iqbal & Webster (1973a) 
proved that the trapping efficiency of foam varies for the 
various aquatic hyphomycete spores thus foam specimens 
are not the best samples to use as accurate steam spora in-
dicators. The relationship between the fungus and the steam 
habitat itself also has areas which can cause misleading 
results. Webster (1959), for example, states that in the case 
of Tricellula aquatica the colonization of the natural 
substrata (leaves) on which the fungus was found may have 
occurred out of the water. Other species are even less strictly 
aquatic. Lateriramulosa uni-inflata was originally isolated by 
Matsushima (1971) from decaying leaves of a broad-leaved 
tree in a non-aquatic habitat. Subsequent records of this 
fungus from water habitats (Ingold & Ellis 1952; Crane 
1968; Sinclair & Eicker 1983) are not regarded as sufficient 
evidence to consider the fungus to be truly 'aquatic'. The 
term 'aquatic' is therefore artificial and similar to the group-
ing of aquatic Hyphomycetes as a biological rather than a 
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Figure 6 A. Tetracladium marchalianum; B. Flagellosporajusarioides; C. Unnamed spore type 3; D. Tetracladium setigerum; E. Tric/adium anomalum; 
F. Tricladium caudatum. 
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natural group . A particularly low reproductive biomass of 
a fungus may contribute to a sporadic detectable spore level 
in the stream. Thus indicators other than the absence or 
presence of a fungus in the water may be necessary to deter-
mine the occurrence and proliferation of these fungi . 
A significant finding was the discovery of three probably 
new conidial types. Unnamed conidial type 1 (Figure 7) is 
possibly a member of the genus Fontanospora Dyko (1978) 
and to our knowledge has never before been recorded. Un-
named spore type 2 (Figure 7) has also to our knowledge 
never before been recorded but is distinctly similar to 
Triposporina yakuensis Matsushima (1975) and T. 
quadridens Dreschler (1961) but represents a new species 
and along with the latter two species may in fact require 
new generic classification separate from Triposporina 
B 
c 
229 
Hohnel (1912), generic type, T. uredinicola. Unnamed spore 
type 3 (Figure 6) is of interest because it appears to have 
10 }L 
D 
E 
Figure 7 A. Dactylella submersa; B. Lunulospora cymbijormis; C. Lunulospora curvula; D. Unnamed spore type 2; E. Unnamed spore type I. 
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Table 2 New records of aquatic Hyphomycetes 
A. South Africa only 
I. Tricladium angulatum 
B. Continent of Africa including South Africa 
I. Dacty/el/a aquatica 
2. D. submersa 
3. Flagellospora jusarioides 
4. Heliscus lugdunensis 
5. Jacu/ispora submersa 
6. Lemonniera centrosphaera 
7. Lemonniera corn uta 
8. Mycocentrospora aquatica 
9. Pseudoanguillospora prolijera 
10. Tricladium anomalum 
I I . Tricladium castaneicola 
12. Tricladium caudatum 
been collected three times elsewhere in Africa, viz. Ghana 
(Dixon 1959), lbadan, Nigeria (Ingold 1956) and the Omo 
Forest, Nigeria (Ingold 1959). This fungus appears to be 
a new species intermediate between Campylospora 
chaetocladia Ranzoni (1953) and C. filicladia Nawawi, 
(1974) owing to the morphological nature of the radiating 
appendages. Further studies will be necessary before these 
three fungi can be correctly classified. 
Acknowledgements 
The financial support of the University of Pretoria and the 
CSIR is gratefully acknowledged. 
References 
CRANE, J.L. I968. Freshwater Hyphomycetes of the northern Ap-
palachian highland including New England and three coastal plain 
states. Am. J. Bot. 55: 996- 1002. 
DIXON, P .A. I959. Stream spora in Ghana. Trans. Br. mycol. Soc. 
42: 174 - 176. 
DRESCHLER, C. 1961. Some clampless Hyphomycetes predacious on 
nematodes and rhizopods. Sydowia 15: 9 - 25. 
DYKO, B.J. 1978. New aquatic and water-borne Hyphomycetes from 
the southern Appalachian mountains of the United States. Trans. 
Br. mycol. Soc. 70(3): 409-4I6. 
FERREIRA, J .C., SINCLAIR, R.C. & EICKER, A. 1981. The 
aquatic Hyphomycetes of the Apies River, South Africa. 11. S. 
Afr. Bot. 47(I): 49 - 55. 
GONCZOL, J. 1975. Ecological observations on the aquatic 
Hyphomycetes of Hungary I. Acta Bot. A cad. Sci. Hung. 21: 
S.-Afr. Tydskr. Plantk., 1983, 2(3) 
243 - 264. 
HOHNEL, F. VON 1912. Fragmente zur Mykologie (XIV. Mit-
teilung, Nr. 719 bis 792). Sitzungsber. Kaiser/. Akad. Wiss., Math 
- Naturwiss, kl., Abt. I. 121: 339 - 424. 
IQBAL, S.H. & WEBSTER, J. 1973a. The trapping of aquatic 
hyphomycete spores by air bubbles. Trans. Br. mycol. Soc. 60: 
37 - 48. 
IQBAL, S.H . & WEBSTER, J. 1973b. Aquatic hyphomycete spora o f 
the River Exe and its tributaries. Trans. Br. mycol. Soc. 61 : 
33 1- 346. 
IQBAL, S.H. & WEBSTER, J. 1977. Aquatic hyphomycete spora of 
some Dartmoor streams. Trans. Br. mycol. Soc. 69: 233 - 241. 
INGOLD, C.T. 1943. On the distribution of aquatic Hyphomycetes 
saprophytic on submerged decaying leaves. New Phytol. 42: 
139 - 143 . 
INGOLD, C.T. 1956. Stream spora in Nigeria. Trans. Br. mycol. 
Soc. 39(1): 108-110. 
INGOLD, C.T. 1959. Aquatic spora of Omo Forest, Nigeria. Trans. 
Br. mycol. Soc. 42(4): 479 - 485. 
INGOLD, C.T. & ELLIS, E.A. 1952. On some hyphomycete spores, 
including those of Tetracladium maxilliformis, from Wheatfen. 
Trans. Br. mycol. Soc. 35: 158 - 161. 
MA TSUSHIMA, T . 1971. Micro fungi of the Solomon Islands and 
Papua-New Guinea. Published by the author, 601 Mikage Cor-
porouse, 48 Tenjinyama, Nishihirano, Mikage-cho, Higashinadu-
ku, Kobe, Japan . 78 pp., 169 figs. , 48pl. 
MATSUSHIMA, T. I975. leones Microfungorum a Matsushima Lec-
torum, Publi shed by the author, 60I Mikage Corporouse, 48 Ten-
jinyama, Nishihirano, Mikage-cho, Higashinadu-ku, Kobe, Japan, 
209 pp., 415 pl. 
MULLER-HAECKEL, A. & MARVANOVA, L. 1979. Periodicity of 
aquatic Hyphomycetes in the subarctic. Trans. Br. mycol. Soc. 73 : 
109 - II6. 
NA W A WI, A. I 974. A new Campylospora. Trans. Br. myco/. Soc. 
63: 603 - 607 . 
RANZONI, F .V. 1953. The aquatic Hyphomycetes of California. 
Farlowia 4: 353-398. 
SINCLAIR, R.C. 1979. Studies on aquatic Hyphomycetes. MSc. 
thesis, Auburn University. 
SINCLAIR, R.C. & EICKER, A. 1983. Ten interesting aquatic 
Hyphomycetes from South Africa. Bothalia 14: 615 - 618. 
WEBSTER, J. 1959. Tricellu/a aquatica sp. nov. , an aquatic 
Hyphomycete. Trans. Br. mycol. Soc. 42(4): 4I6 - 420. 
WEBSTER, J., MORAN, S.T. & DAVEY, R.A. 1976. Growth and 
sporulation of Tricaldium chaetoc/adium and Lunulospora curvula 
in relation to temperature. Trans. Br. mycol. Soc. 67: 491 - 549. 
WILLOUGHBY, L.G. & ARCHER, J.F. 1973. The fungal spora of a 
freshwater stream and its colonization pattern on wood. Freshwat. 
Bioi. 3: 219-239. 
WILLOUGHBY, L.G. & MINSHALL, G.W. 1975. Further observa-
tions on Tricladium giganteum. Trans. Br. mycol. Soc. 65: 
77-82. 
